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Furthermore, a 5 0 xt>^ din. ig**-: lias hse-n isolated f.rom 

ouitur- £.1 Ir.r&te and so h.as <klso an antigen .isrolst&d 
izcta. uhft irs. rhv 30 kDa retina. 

The prefer?!:, i^veruvior. la also r^issd an r.he identification of: 
5 i=i iiissribfer ;>f p^tii^ivv- antigens f:rosii ?uk-?;rr;iila&ii> which ar-= 
not: present ^^hseteri;^ £ovis eCG strains. The 
nucleotide sequences encoding these pux^ive antigens 
rlL QxXZ* m ..L£t ~o r£3, rdJ -cr£4 . rdfi- orfs, xdz~Gr£!i* rdi-o rf5a. 



ICi Pinslly., tl-e invention h^s^d on the surprising discovery 
r) : ^s- fsipo.^ib, r^i^w--^!! s^PAT * v on,£ KPT ~ > "i*v e f^-v r 5 s is:^t- ^ev^t^v, 1 .' 



The encodiuq t$mm& tot s}- ot ths antigens have sxe-en sHcer- 
siiiied, the distriLut^ of- ^ riu^er ant. j. 9 ens in vari 

15 ous n'y-oba eternal strains, investigated and the biological 
activity at the products character's ~ed. The patuU hold 
aiiti^ejiu- with potent i-s * for vaccine purposes* as weir, for 
di,r*<;|nos3t.ie purpose?;, eiace '.n;-; s^stiqeng are all secreted by 
ri-!*v. t abol .i " .1. my c oba c t e ■:' i:-< . 

20 The tol Xvmxvs y tetde lists v.hv Antigens? oil the ^nve^t i on by 

th« JUi??te& used herein as w-iiii ass .by reference to re i-vvaet ?E0 
IS NOa ct h- tex^ui?;ai sequences, full cadno ctci:.£ ^ro^nce^ and 
sequences oi £M& encoding th-s? -$;:t ~qen» *. 
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IL is wo!.} ■ kn-^wn tm- art tna* Tool! £piLi<p&s ars resp;^ - 
ssibl^ tor ^ d<\U- & t o-irs of tn? ?ic : :;a-red irasiuitrit ? against 

45 TP, vhaxcas B c^j : epitopes 3 re w:-;:c;:" any signi t leant 

inf luencs on aoq\;.!.rftd isi^'iir^ >.y ~u.^ r-C'^ni^i on ryc^bscto- 
rda .Ic vivo, ;-iiriCf. : s-.icb r-^ol 1 epi\.opee ^:c^ llr^r and arc 

vr L r , t -. n r <- -\ , -} - > > t ^ the 



present invention is «s>p*e;,3dXy eoncsrw^ii with th<s icnmsiJ; 
car ion aa-.l utii is-tion oi such T-ce.il spitopes. 



H^ncfi- , in its broao^Bt aspect c;;-v invent l-srs to a 

sufc£!:aTit.!aJ.:y pur& uolyp&pi:. i d<* S i.a$$Ki$r:t which 

S &; c;jiT|>risfb^ ?u\ amino acid seq^enca S'Slect^d frcssci the 

s^Queno&s shyjwn i;l SEC IP NO: 2, -'h, 6, 10, 12, 14, 

IS, any one at 17-23, 42, 48. SO, S2 , 54,. $£, *iS , 60, 

€2, f'H,- 66., ii-S, 73, any one of 72 -SS, Esis, &D, 92, 94 ( 
143, 14t-, 145 1 147, 14.9, 1.51, snci any on§ of l&a 



cornprisn^ =.5 sur,-sA£.jiioiio;':! ot i. poj ypeptid-vi t. ^-.a^rfiyrtt 
<4-, ! rj- % -i i?s whi"h h-is a iongth of. at. least G a^itio 
acid s-^si ^iies.. sodd h^fosequ^ce d^ing issi?«nolcgically 
&quivai<5nt to Use polypeptide jj-ssirssd is s a) with 
respect to ths"- ability c* ^vokiiwi & protective ii^in^ 
response against -iniectio^s with mycobacteria, bele-ngi 
to the: r xj bsr c : .s 1 o sis complex or with respect to the 

! l V - ■> " ■> '* 1 o pi N i * \ - s *. -i K 

za~~*.::x\ with ^m. .Lqs=:i.:sv; doi: .-iv^d f. roi" Eycobjc^i hfclfjiv/ 
l.iV.: to th«v t lJ»Or C Ul O S in cosvdIox, ai 

cojaprisoti ar; ardri.a : -;cid ^u^uoss hovir^ & ssvsu^rtOfr 
identity with thfe poi yptsps; ui^ aetined ia aj oi Ute 
subsequence deri^^a in h\ o£ at "ieast 7h)% and at. the 
seuse tiiss being irr^.unoloaic«ii.ly squivaltsnt. to th« 

oi evoking « proteec ive ismr-une- response against ir.fe^ 

c-siui^x or vfitd. r-v^pft-t to r.ho ability oi elieitn.ag a 
«i iv. v .rt.^ij.'v , . in ■■ - - , v ; s o 

; , ; i - , toj^ v.-; Js i;t -iv, „ij iJiJ . , u r j v r vfi* :■. i<->- ^* 

iro-ts fr-yoobacterl .« b-ion-girig i.o the tuberculosis aotf\~ 
pleXf 



i 

with, the provigo that 



8 

pCilypE-:pt. s .df :: £ ra^men^. " raea.as a polypeptide preparation which 
contains sr. iso^t*. •>% by weight of ot;";r p^iypepeicie material 
v/lth waich if is n>iir. iv- : >3 y .^s^c iatsai -Inwti-r p*> retort ia : *«es 
5 other pedypept ide ^atarial are preferred, s.g. at isiosr. <l% t at 
f noHc :-ii f a;: stfig.* 2\ , sc most: 1% , and at xGont . Ic is 
preferred that La« substantially pv-re polypeptide is at lease 

pyre, i.e. chat tiin polypeptide constitutes at least &££ 
by weight of total polypeptide* mataraai present in th^ pre- 
1Q paraticn, and high&r poro^nr..srs^ are pr^fsrr^d, &yeh a? at 
.lesfft. 97%, least. :98%, at. least S^?. s at. Isasr. "$(,25%, at 
iea.$t y-tr.Sl, a^d <.sf iJvasr ^9 ; 751, . Is: is especially preferred 
t-hsai. i-.n« : < pol yuept: idu; f rag^e^t la la ^ssseatially pure forTis*, 
i.e. cnar r.hc- pelypept:.da ir&gs^nL .].£> essentially fr»^ .any 

oii asy otner aritig^a £rc-i" Pacteri?;. be longing to Che tubercu. 
"iosis- ecr?piex. This can £>« wco;.;rspli tsh«'J by p >: epa r 1 ug t he 
po.iypapti.de fragrasnc fcy means of recall riant mathods in a 
nos mycobacterial host, cell as will b* described in detail 

w ' \< >,i v ^"s^ ^i 4 u ^ i | UIV * j, v ' i> rt s "yrs- 
r ^ . ' t > r a = ^ t \ is* i i , „ , v i > v i 



Ihe cssrsi "subseTaivnee"" when used ir. c^nnecLion with a 
2S polypeptide of tn* .invent kc a rawing a SSQ ID NO aeleeued frce.t 

54, 56, 58, €0, £2, 64, 6S r 6F, Ti, a«y oiirt of 7^ - §t , 9b, 
$2, ^4, 141, 14 3, 145, li'f, 14'.? r iSi, ai^d a ay of. 

30 acid resides t,*k.-:?ri i.roex the r;^i-": i rf:uJoi?.i. t J dd-riv*d 

polypeptides i.a Seq :sd 4,. ? ( 1;\. %2. 1J, anv 

70 f any c: 'n-k*'-, &8 f ^0, y2, 141, 143. 14 "5 f 147. 

149, iiil, 1S.'>, or any oae of lib -171 .end beinsj i^sa-nol oa i^-ai 
equivalent r.narato with respect: to tha ability of eo^terrlnq 



polypeptide from d£f £*r«r*t. sources, snoh &s other bacterl 



Wirier; referring to ail " issnuiiriol 03 nca I iy equivalent 11 polypeptide 
^ htsrtsin sneaot tha- tns polypeptide, when £ circulated in a 
S vaccinas or a di<ignosric aywiit t i . *> . r.;x^r.h«r w j tli a pharma- 
ceutically acceptable carrier or veniclc aad optionally an. 
adjuvant 5 , will 



Ij confer, upon administration isither alons or as an 

iaia.unoIoc}ir.:.ally active consti tussat toq^thof: with ochsr 
10 antigens} .. an acquired incrsasad. specific rssistari^ in 

# u-otuse and/or in a guinea pig and /or lii a prisiate such 

nijiivu-i bel-g OTsuis^ iateetioiids with hycteritt fee- 
^\ 11 ^ *■ ^ > f o ^ ^ - * ^ * s h * . 1 -i-^ 
of ths acquired increased' resistance conferred by 
15 ttycobavterium bovis BCG and also at least 2"% of the 

^cqo i r~d inrreased resK.s?rarioe ^oaS^rr^i t-y ta« pja-~n^ 
polypeptide cowpriair.g SEQ TX> 140: 2, 4, k,, B, 10, 12, 
14. If.', any on a of. l?-2.t, 4::, 48, £0, £2, S4. St, 5S f 
$0, if, OS, 70, a ay one ot -Si, ?e, 5>0, 9£ < 

20 14 J, S4S> 14T» 14 &, l£l , 153, Or sny one of 

* Jj< ^ S " 1 * v 1 v j. s <■ > s t >■ 

prepared as the 2L£ ije: soovn; 1a Fig. & f oil the 
examples; ., the acquired increased resistance being 

2$ aa^ssed by the observed redurt;on in t-ycobscteriai 

counts Srom npie^n, lung or oth^r organ horwgsn&t?s 
isolated * t -.h« ;ton?ce or guiue-* pig race x -/lag a oh^l - 
iengtf infoc-aon *d.th a vi r u!axyt strain of. M. inl-ot^u k-- 
sif?, or, in a pr isv?. t. saon r.ii-i a h;.:.:na;- bainci.. bftincj 

30 : .^S^rv^sed by determining tnn protection agair.i:;;. d-.<v-:.. nt- 

■r^ci;;. ot clinical fab^rc miosis in a vaccinated groiip 
versus ^h^s. <;b«erv<-;d -hi s> ccn", rol group receiving a 
placebo or rpr«-i'erai:iy thr- ■.acraaa^d r~t? iKtaa".:e 

higher and corresponds to at i^sl EC% cl tna protec- 

SS tivc trn^une wsponz* ei i cited by M. box'is BCG. such 

l^hf: ^0%, or avar. no:-re preferred ta ai: l^st B ^ oi: 



wo mm 19 rcwMKmmim 



t t v I 1 1 * "« I- ^ > Ul 

^ * -n* n s «"b ,_ - n i'- 4r ^i. J .i\1 

t \ *b * l i i 

xsdnsd by a skis, tsgs;, or b® in the form of IFN-«y 
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i - ■> lv iv >r ^> r ~ t „ ^ - ^ -s * cc r ^ 

1 S ll t f ^ t I Ol S l»- 1 * Ml » sli "J 1 t 

\ - ^, si ..O ^'^i t/ t TLthOU ^11 ^s*^ «Cl_\ <^ t 

^* i 1 s-'Ov- i.^s. p ,i ^ mi ^ sn ^> 'hu 

> . - i * -x <rK" ■} " i ^ ;: -^c tx "^^s ^_ ^Lr* ti? 1 , 

K>3-1 s. ~ " "It I-V ^ p 5 " " tf- <r^ " s - t V\ 1 n 

"f^lT 4 sh\ ~ 1. i >> ^"sx<1 *r >~ ^VJ N r-j^f- s-^-j^ rfi - >-h^r^ v_ 

1 1 W\ N ' ^ £ ' " N --si 1 > ' ~" s ~ l » l \,\x Ss 

* r/ l>* \ t s ,> v, , f P*i\ <li r\\ 

15 1 - * >v> ♦ s s x v i * i t- v, ^ ► * |i, !^ : i ' ' t- 

^K'" 1 vi^oni x'C -t ^ s. i > ► ^.1 l » , ^ ~ * 

1497-1500} 



It: both it»«r ( o4 iagnos t ics and vaccine preparation , it i& 
ot pf>fi?iii;'l« and practical r. o prepare an: frotrs s&q - 

.SO Ksf-s of a kriown i^jt- ia-jg-vrs;,-: protein -;r poi ypepr uie . Certain 
HiUir;;' r ff -9 s ~>rt?. iTay t--> * i-< i- -luc ■- \- ^-a-^i*--><-- <--\ta ■ o 

thum-i pr^'-Cy-^ by c.'rie eru-.iro ajii.ics^iiifj poiyLopi-. idr.: , E'oto-iV.i;.-:; 
^nn^fs: gr l^raogenl c regions s^y "-^ ---clem-, i f. x od by ar.y ct 
a auKit-yr ;-mproao;-ios P e.g., Jancscn-fcclf or Kyt« -Loolitr.:.* 

2b anLigsr.ici:.y <isi<*iy$e$ or slopp and Wcods hydrophobicity 
analysis «. -Jajt^^on arsci Wolf., 19 &3; ?.yr« and )>oo- 

Ht^e, or U.S. Fatfest. No. <J . 55<i, 105 : . Hydropnobiciry 

a*ialysj$s assignss ^Vi>.-:a ; i^ isydrvjphi , icis j v^;lu^s? ro v&rb. amino 
ar.id r^id!i« from th»s«j values ^v-^svs^-s hydstaphii can 

3 0 be calouiatS:;} *ind r^gicr.s of. j?r^ar.ftiit hy:irophil.io.l r.y ::l-;--ts-^ ■ 

dloted SBtigen<c:U.y ausy be d-rivec fr:-:~i -he a:r.:r!o acid 
s»qnftn=^ <MssUj^& to the poiyti^r xd^i^ of t^v> i?iv<~nt iosi, 

^Ite-rnauively, iji -.>ra^?; fo idesiLiLy r^I^vas::*; T-c«Il epitope? 
3$ v;hich are racogs-is-Gd du£in^ c*n is^une response, i<s also 




Although -fi i r l x s:ri«s;i isruJth oS: r j T-c^il *>s:it. ; ^ haji bft^r, 

2Z i > < V s i i i - ^\ tJ ] > ^ * ^ 

epitopes c&iuvv.ir.uv.:-.:<i on longer xtj^tehoz or asiiiiO . 

Hi-:-!iv^ -;t pr*": r.-;.-rrod th^v the- > i- t ^ ' t , t 

invftiiuior- iv-ss a length of -t least - f sjui^o acid rus ■ ciue^ , 
such as ai X^&st 8, -it I^hk $ , at i^^e 1C, is&st U, at 
3? least 14, at I«s&st it, &t least IS, at. least 20, -at Je^t 22. 
at. .Least 24, ana ac least 30 aaiitio acid rssidues. 



As *,r ax.\^; ;r n -c x *r *v ^ . * iv,*-^ ; * ; * - 

po.l ypor.,-r.id*<i> of t:>? i.::vf-:rit\i<sc; <ir*> iv-\ly r r ^ :■[► : ;t. prr-- 

•"Jocr.S vfhich iLClOM 3 U-.Vids:-:! SC-r <sv.h<-;r ShOTV. p^ptlci-.v 

3 0 Kgi;en"es] t vfh«*« t AK Ui^ piothici. wh.i;:H can of- .^.jUi d triy?; 
^hotV ■ teo- culture iiil^rates; izom L^c r .si:i«i biiioi^is^ "0 th-v 
tuberculosis? o&wpiex *re tree of L.h*s£ =;oquencis . Although it 
stay 1x5 sate applications tve sdvajsc s^eous to produce these 
polypeptides roauwbi na.nr.iy and in chis connection gacilit&t* 

35 export ot the palypftpr ides frotr. t.h>~. ho«t a<>ll r,-y iacsudiaq 



is 

intorrrato do encooitK? the inad&i. doque-^ee xxi the aane tor. tb.o 
5 so 1 ypft p t i d s~ , i i ^ rr.o o f. t szi pro f © r r ©d i o © i c he r subs n .:. t v. r © 
tJ.o Is-adftt: s^-ence wit* - v * > k *i no* r b 

siApsrior in ^ x n ,v > ^ is 3 *-^p ^< , ^ > t 

S totally ojQir. th± i \* ^ \m> j.i <e t j;jdu:.iv t- ;r> 

polypeptide by poptiif- synth&siri . Hs^c-^, ; i prefJerr^d ^.rrJxKii ■■ 
tivsnc o? ths i^veotio;i is a polypeptide which is £reo frzm 
Stmino ac.d residues? -30 to -1 in ii> NO? 6 and/or -32 to 
-i iss 3EQ ID .NO: 10 aod/or -6 to -l ir; SEQ ID NO; 12 and/or 
10 -32 to -1 in BEQ ID NO; V* &jtid/or -33 to -1 in SSQ ID NO: 42 
and/or -38 - s ; in SEQ It- ®0: 52 and/or -.3.? to -1 :.n S&Q ID 
m r mWor -58 to -i in S1Q ID MO; 58 aiWor -SB to -I in 
SEQ ID mt IB I , 

in &!*QX..h&r pt ftfer red OTriboGijnent , che polypeptide t'.ragi^o-.:i. or. 

IS th ^-j .i ^ wi ^ i - ,a' o<-> iL 

especially int'eresr.i^y v-rs-sss th?j pcdypsptid-^ litsgtsyut 
produced synthetically but evv;:: when tft-s polypeptide tt&$^ 
mon^s produced rscorEoi&ant.iy it is normally acceptable, 

that they &r~ not- exported by th© rsc-s- ce.l \ to the periplasm 

20 or the ex t r a colli.)., a r spac~; rhe p-.>Iyp^pt id^ fro^n^n-:? can be 

th-*.-;-^ is-; ;s<?-r-:yi tor r:ef.oidij.^:j- ^f. tho po'iypoptioe !■ ■;agrs.vr^:s.. 
gerj^r^i r^.i • ? i d i nj ss chimes c-isx bo orfxl:;sy^o\. e.g. -:he 

2S disclosure in wo : *A/i822"i where sucii a general applicable 
ref o!i !:bjj-;a method is dwscri b^d . 

A suit^ijlc: agfsay for the pc-t&n^ial utility of giv-sn 

i-;-.? f i-u;, 147.. 149, ib:p, ox omo- oi ikh ■ i is-j to 

■> £elaa»s £rytn prir«ii:d rs^niory T ■ ly-tpbooyt^a . i-oiyp^pt ide 
frac^nts whirls hav« this ;:apahiliLy are according to oho 
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stimulate T ly-snphooy*,. ^ Issnynr 



tly after t&e 
atral of: tfts 

^yoohaot^ria rig th<? infection before th? n-iyeabacteria 

h,iv& s^c^ods:^ i!i sfiv.lf.-Lp-jylrig op to the uu.n\b«r at bacteria 
thai: would tev 



hu»> an Irrspor cant:- e?$3©dicro--nt e£ the invention is a 

o!ypeptid€ fragment defined above which 



release of IFJb-y from priced t^tnory 7-iy 
oyses* withdrawn tr<m a recuse wirhin 2 w^&kss of 
ln£«ctlea or wdtbin 4 days -s.fr.er the mc-us® has bsen rg- 
challsngo f.3i*©ctl-0 ■ h -r;y C ohar;t.-ria b-ii waging to th® 
v.u.b-«r':uiGEiiv eos-upj.^x f tho mdis- t.U>;< p«rr ^si^d by the 
addition of the polypeptide r.o a ivuap-tvnwlort eo^ipr isi^y 
*bout 2(3C' ( tnt apltea cells per aU ( tii& addition &f tiru> 
polypeptide ^suiting in « corioa^trat:: cn of 1-4 si 9 
palyp-ptids per ail suspend lvn f U;~ r«sl«asise of IFN-7 
bsir.g assessable by det&ritinat ion ot IF^-> in 
issyfi^rnacant harv-sted 2 days after the addition of the 



a r^l^as-e or IFF -7 of at 2 o&sx. i 4 .5sD:- p^/ml 

.i&vvl f.rom about SOD. 000 hc,m;m FBMT 
u k , * r >kt^ „ „, u_ -1 isolated 
i'rojn TB oaM^nt^ the 1:1 rot phase at intectiar;, or 
ires healthy SCS v«cc;nat«ii Hor.cr», or from healthy 
contacts to T8 patients, i::<Juttio« being per termed 

by the -s.ddir.iorj of th-> po:iyp~fKii^ ro r\ x^p&nszor. 
excising rrs* about :. ,000, £K;0 FB^C par hi:, r: Add* 
t , f ^*r* ^ - 1 < — ^ -^i* „ , { >f 

1-4 polypeptide p--.se- Bus>p^n5>i on f t sm; reieas^ of 
IF^-> beisg ass&saablfc by <?f IFM-> in 

■ 0 - - * * I'V .1 d ^ . > ii" it , ' t>v=j 

polypept-ia-? to the- ea^p^riiJic:-.; ard/ar 



vctmmmsm 




is 

\ s> i> ".IP * r n i ^ t-,-» rn< ^ ^ 

partner, Th?s fusion pinrme^ c&ji< in o.f.'der z.a enhance irss^no- 
^enioity, e,^, i>«- sheened fror& the group consisting of 
mother polyp«pr.j<j--? ir^gmeirit ass defined ^bov<; iso as to allow 
S ior tRuItipl® «xprs-^scio;i of relevant epitope*; , and sirs othfeT 
polypeptide derived I'^m « byot s*t hsstt bed orscp no t.o th« tuber- 
culosis complex, s«ch as ESA1Ne< and KI'BS3 or 
ar i«a«t one- T-ceU epitope of any of these antigens. Oilser 
ii^nunogsnicity esihaocing po.iypepto des which couid serve a. 5 ? 

10 fusion partners ar-a T-eeli epitopes Ce.cr. derived frons the 
polypeptide?* ZSM---S, RPBfi4., K^Tft4., or «£>85*$ or othsr 

^nvo^i^-.r- .m ">Vnnr,ii ; h -^ru^ier.-; ?iry of the 

"^i]" -*f»^f* ri.<.<h^ 0 <■? >^-> h ^ TSTF > 7T. ' and 

l.L-:i;-:, In otcP) * I * ,\in, ^' ^ ..,! 0: p.irxf , ai^u, 

IS tlv 1 Siu^ion partTier c&ri o «. be e bacterial tir^riai prot-o.i.o, 
^..p the piiufj ctcKtiponsnta pilio and p&pAr protein A; the ZZ~ 
peptide us iorus ^re marketed by H^nr,&e:i * in Sweden;; the 

Ktiilsiossi bindirn? psot^ia; cplytharionr tratsaisiaas? $»3d.i&o 
t i d&se r c r poi y - h 1 3 1 i di ft* . 

20 Otfvor interest fusion partners are polypeptides? which «re 

is presented Ln a n-^ktzhlv KiasniM to the iiv^r^r.e LVy^Leno Thio 

LjjrgdorXerl OspA polypeptide f v^hereiij the lipidated ^e^io^a.:;™ 
2S anchor iti fchs* p»J yp$pr confers a self. - sdjuvsh.is.ij eSS^ot $n 
che poiypepLide i which is* oatwety lipidatsd) when isolated 
frore c«lis orodueinq iu. In contrast „ th^ OspA polypeptide iis 
i«latdve1y si/ier-r. is^mnio^ or:i c-J l..y wl-.<>ii prepared wirhoxit t.tis..> 
lipidat-iars aucfeor , 

30 ev-i.de ric<v.d in Kx«u^p I « i>A, the t*5si;vr5 p^Lyp^ptid^ ^or^i^v ir;« 

ot W?T5b fused dir-sccly t^^in^riy t"i FS»VP- f i-sjslviaci-^ Lhe 
■5HH"xirscgerLieity HSAT bsiys^d whs.t w:^'l.d i& expected frorr- 
th-i? ;jr K -nwnogeni cities of MPTCO L"RT-f> aiar.e. 11 ie? pteciBe 

xe-dfson tor thle SvurprLsin<? finding Is noc y*rc known r but it 

3S is expected that eirher cn» presence of both anrigerss iead to 
a synergistic ef.fecv with .r^^p^-vr t.o ■.^.inoa^ni^r-y or the 
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presence of a j?e;qu*?^o£: 1 s-ra i ns II y t.o ths- ESAT- 6 saq^enc-s 
pxot^cts tbi,£ i-rm-unfr dorrdn^nt protein £.rorr: loss of import-a^st 
epitopes known to preset in tko N-teMitiiss, A third, 
ikl t?rM\; ivt'j possibility is tha* the c^c-se^ce of a s&ouenc*;* 
5 C- £ii=x5*unal£Y to tc-v* MPT5?j y e-que ■ \ :■; e &n;-i«Rc;^ che i^nunoiog 1c 
propertlgB of: fclsiss antigen. 

Hence, one part of the invention, pertains to -a fusion 
polypeptide fragment wrdch comprises a tirst arcano acid 
sequence inclod^ng at .least one stretch of ardrso acids coa- 
st i tuting & T^csll *p.U ape. derived f. rosi K.h& if, tuberculosis 
protein ESAT-S or > and ss-cosid. areirso acid ssqii&mre 

including sf, lesst gs<5 T-ce-ii. ^pircpe derived frosn <s ^f, 

Btr^s-.oii ol asiiiiO ~eid$ delved e.ro£fi or MPT^y fi£ 

the iirsi stretch oil «ir.ur.c acids aro derived froxis &PTS$) 
arsd/or including a stretch of asrdno 5:id£.' whicc protects the 
first are.lao ar.:id sequence Iro^i ir> vivo degradation or post- 
cran&iat tonal proce^sasse. . "Th-~ first- attino acid soqu&nee may 

s«qi.;encs , .bot in lino with tno a.t-ovo considerations reg&rdissgr 

though only the effect oil Hosier; b-etwe^D MPTiy aid 
25 has been invest igated si present, it is be.Heved that 

&Ld J5PT5^ or epitopes da-riveo there? rors could b» advantage- 
ously be fused to other tusion oarttAers h&ying substantial) y 

3I> polypeptide fragment according ci the invention is- ons, 
wfi > s \- ^ ■, s t v.^ t_ t K ^-l;u N i ic .bt 

polypeptide :tho "parent" poiyp^p;Md- s 3 H<>i;iCt^;l n-oc« the 
group consisting of a polypeptide t- grts^nf aocordirsq to tt:e 
present invention and describd-d i:: dotaii above and i;i the 
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*rsy ot\h ot th* M. tu.c^rcu3os.i s proton* r>n$K, GrofiL, urease, 
giur.an-.ine synthos , tr^ pro J ;,ne rich casnplsx, L-a Sarnie 
dehydrogenase, phosphate binding protein., &g tvsjapl^x, KBKA 
>h«p-u : n ii &«j»agglutiriin) , , , sup^rcxid-R 

5 ■■'Jijstmir.asfcj lv kDa 1. iptspj-^teis-s, c rysi all Ln t UroE& { &]>T6^ 

(wneri the first a mi no acitS ^Hq^nc** is derived fros* E-SAT-Sj , 
and KSAT- 6 (when the first aird.no acid sequence is 4ft rived 
from !■ . It. is preferred tnat the first ascostd T-c&Ll. 

«pu:a-p«sB each hsve a -sequence identity of at Is-ast 70% with 

10 the natively occurring s^q-.mTsce. in the- proteins front which 
they aire derived and it is »v»3: further preferred that the 
first and/or second asrd.no acid ssq^ence has ^=?. seq^fmct; ident- 
ity of su- l«*ast with the prot&i& trr~n which t.h^y art; 
sir- v d a i> - 1 - ?o ^ < i i - r t i * i \ ^ 

15 j> ^ p- ^ ~d -i- r> t n ~ u~ . 1.111110 id ts* au<_r> - i« 

the amino acid sequence of ES AT ■■ £ -tr KPTS? ac;d/or the second 
arcirio acxd -essence is* the I- i^ruJth artu.no acid sequence of 
the possible "^iren;. 11 poiyp&pt ide^ listed above, 

In the jew st p?:«-f «rr&d eisbodi^ent „ r. .n~ fy-v^on polypeptide 
28 *ra<itwant C';:np?;ise^ E3AT- ? ih.ssed co HPT^ -> • adv^^tag^oi^ly f 
t -^v <■ . v. - * » . r ^ - - ■> *r 

special s^iJt>odisi^tLr. ,. ;;.t;:=;rs-: &r=:f r-a linkers introduced h^twt-"^ 

t. * x ^ l 1 it, 1 M N 

po 'i ypep t i d £ f raq ise. n 1. & . 

SS A--i-Jt;h«s; part ~f the inv^tSor, pertains ~o ^ uuejIsic &wid 
fr&gsnt^it in isolated tarm which 



;onpriS(~s s irucleic acid ss*o:-.ser;c:~ vh^;b er.'.:ode<v <- 
xhlyp^pt Ide or fusion, pod ypspt ~d*» de£.i.::«-d abo\ 

to , and/ or 
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fxw^\mit co~itnins an A con.o:spondir;;g ?.o pes it: don 781 .iri SEQ 
ID- NC: 41 &s.d when the ^uc.Le.:.:v acid fragment: comprises .3 
subsequence of. a cusclev^-.ule seq:;enc^ ftievitSy cairfjUv^^tary try 
SEC? ID ISO; 41, T.hftii tr.h*> nucleic &ojd ^^-^env. comprises a T 
5 cor ^espcndiiig to position i ii fJSQ ID SOi 4.1. 

It is pr^f&sred thar the siucdei:: acid fragment is a DKA 

To provide certainty of che advantages in accordance with the 
~.riv&ni ion , tns: pr^i^rren nucleic sold s^-.juenre when fsmployad 

10 .?-™-.r hybridization ctaiies* or assays uicindftsi s^qnenoee: t,hat 
r^vq^ercerir.&ry to ^r. lesct -3 ID to 40, c.r srci, nucleotide-, 1 
L?f.r«r..f.i: cf. ;:}■*;- ^elected sequence, A sise of at learnt 10 
nucleotides m i«rt^tn help* tr, -asurr t Usu- ft;; ;i f ragtRent will 
be oi : i'ulii'i-.iint ienqth to f « duplex Hx>.t«culsb thai: is 

1- b;?th st&Me. .and selective. Mois^ules having costipdeiji^nr.ary 

£s.&qu<sn£«e*3 ovw stretches gre-<5cei chsis. 10 basss in length «r« 
generally prsc.s-rred, rhongh f in order rc- increase stability 
and ss-.-e-r.lv iv. y o£ vh*~ nybrjd, Hud thereby drr\prnv~ the qua- 

2 0 I3«nc*>, ttL;\; terrf "e^b-sequence" wh-vn i;s>-^a in cc^utftition wi;:h 

sd . ^-^ik* - >. v J o. i. ^ „>. J v „ k 

^■xhibi^s the above hy.or :di nation pattern, formally tn.-.^ wxij 
r squire min inxm-s sequence Ideality oi: st iesst '?0% with -s. 
subss-qa&nce o? th- hybrids satj.cn partner having SKQ ID NO; 1, 
I, 5, ?, 12., U:, It, . 41, 47, "I. r :.3.. St, 5?, 5?, 

61, £3. Ch t 07, 7.1, f*7, a.7 , r.": , . ~4C, i4:\ ,U4 , 14 0, 

143, 150,. cr is;:. Ir. i.-- prsf «ri-*vi r.iiat. tr.s nucleic aod-.i 

3 : ".: af. .^Mt K : , at Itvist :.Ht lea^t 30, st leacv. at 1 «s&sv 

40, -it 'i-»a.-6i 45, t tV l-j.-ac?t ;0, at ieis^t f i5 , at liass: &0 ( at 
l'j-asc *:>, Jst it:a^!: ac;rt nt l-«ast 50 nucleotides ionj, asKi 

"he ^eqs.;e:"ce identity wnoudd preferable rsd^o b«r higher than 
70%, sueh s^s a~ lesst 7L% f at l^:un: ao*;, a- least st 

>5 least 90%, -a? lea^t ar :«^r ^4%. ai :^sr : %tvi 
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l^iBi". 1*81. It. f.^ fnoftt preferred rb-rfi. ?o,v~ Hequ-f^ofi: Identir.y i.-s 
IDG!, Such f z&qir.vm: s soay bs re^dX~y prepared by,, :cr example., 
dir«f.; y ?cynt.he,«i th-? f lYsgrisvr.;: by chsmical jsvs&i*?: , by 

■ipp 1 i c&i. i on 1 m i f J e t c i -.3 zepr od sjc v. i o n t iiq'I 03 y , a.uoh <=i s 
S the PO\ i-.o ch.no! ixjv (.-i U.S. P&t&nt a 1 102 , or by incrodu- 
ciijvr ss^X ticked y c= queries into rfc^onJjinara-; vector" for recoinbi-- 
na«t production . 

It is •wall k&own thfU. to- sasns amino acid isay bs encoded by 
various codecs, tn& codon usage baaing related, int&r alia, to 
ID the preference of the organisms in question expressing the 
nucleotide sequence. Thus, at least ooe nucleotide or codon 

O?: (\-:i(??:.&ir. AO.Id £ S" I t Ot th'? 1 r:Vi--0 t ?. OSl I5ffiS y liO CYl Al^Od 

by others which, whon ^xpr-s-iSed , ro^ult in a polypeptide 
identical or svabststiit ii&I ly id^iii ical to the polypeptide 

IS encoded iiy the nucleic 1 acid tr&gsient in ;jo : i?6t:ioa, The inven- 
tion thus allege- .tor v^rifct t mis in the s«qufeix« such as 
substitution, in^ertiou : inciuuino; isiL^c^s'i .. addition, dele- 
tion ar.d rearrangement of ono or roore iiucX&ot ides' < which 
v^ri^x ions- do- nor have a.r.y substantia.; effect o;? she poJy- 

20 os:ftt.i:]i:: S:rv:oded by the raci'iic acid fsgs^i.. or. subsequent 5 -:; 
\ i^-<-i , v « t ^» ^ , » j < '\i \i s o >r ; h*^ 

repl^cesa^tit of co^ cr more nucleotides In the full nucleotide 

is* understood to ne-un th-2 addition of one ct «nnt/v nucleotide 
2S at either fend ch: the tuli nucleotide seqwnc^, N iosftrtio-i^" is 
intended i if sr^eiti £hs- dn~ redact:! 00 of nr* or mot*-* nucleotides 
within the fuiX nueXeotiu^ wj^nc^, "d^X^tro^" io> ^nt&uded 

Srocr t-.tm ful.i. nucleor. ido sftquonef.- w*:or. n>:..r st either and of. 
3S ; r.ht> fi^qii^j-s^.v: >r at any suitable por;it v/ithir; xr. , an-H "re- 

arrang^f-irr: 11 i^f.^n^d -<> r.hi : U; two or n^r-v n^cie".:-tide 

r$-=;idi.i-= L ?,7 have b:.-e:i exchiinged witti fsMr.h oLhv-;r. 

The nucXeo;oid?r s;e;ni^acs to itiodifL^d is-^y be of cDNA or 

gsrioniic origin -s^ d:.,=sOusaed aoov^,. uut r-^sy also be of syn- 

35 thetic origin. Further:noro, the secr&e?,?* 5 r,-v/ b« ot mix-ad cDNA 

and ^^nbtric, nixed cP&A ar:d £*yj;th&t.ic or gv.nonnc a.od syn- 
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a nseuhocS described by Eicneniaub, tot the mutagenesis 

nE pi&saiid BRA usi^q hydroxyiasdn*; , 

Ths? invention &l:>:o .r»>l::st^ft to 0. r-epi .Icahifb i\;.3epr^s.^i.on v<xc£or 
which cosspr a Ei-eis a mi c loir; aoid f^aa-sat defined abovs, «ep»- 
5 ci^iiy $ v»;;:tc:-r. which comprises a nucleic &eid £ rag^ent 
^coding a polypeptide irdigrneat of uvs invention. 

The vector nxay be asx-y vector which saay conv&nlently b<a sub- 
jected to recombinant DMA procedures , and the choice of 
vector will o£tem depend or. the ho.^r. eels info which it is t. ■ 
10 fe« i r.c sjcsdiic&d . Thus , the vector rmy s>e m autoriGSKOuaiy r^pli- 
car.ir.g vector, i.e. a vecr.r.jr which s-xi^ts-; asx inn ^xtr^chror-xo 
scpsai ovu". 1 r. y , the repIiw&Lioii of xdii^h iff indapenderit of 

IS. -"O >' \ si' 1 f *sT^. i n ^i.h tt il ^ " ^ a - n 

j.^iv., t , ^r^f t . k.; v vi n vis 

15 tive-ly. the vector may ha on« vhicb, when introduced in ii 
ho^t c-e;l i , :i ^ im:egr&t~c: ir< the ftost cell sencee and repli- 
c«tts*d tocj^thes with tbe chromosome is- ? into which ,;t has been 
eg rated. 

Expression vectors nvay b*» constr^cte-d to inel-rae any of the 
20 \r , t o< < s; s. ^ ' 1 . " ! ,X W ^ i > 

aJitifisnic protein specific for virulent strain of: ssysofe&c- 

t^l^A _ \. hvb^sU^ ' i 't) pju i.^.- - > t--^ ^ , 1 >^ 5 xi 

"ould foe xxsed.. depending on anti^&nic proteux a<2^ir«d. 

2S Epxxot.d,c regions of. the proteins expressed or encoded by the 
disclose DNA could be included as reistiv&.iy short segments 
of T.:-NA. A wid« wn.f'f y a( express on vectors is possible 
including,, for ex^plo., DNA ^-vanxent ^ ?!!C^di ty% rsporr.er gene 

3D products and/^r r^isst-snoe «~noii suoh =ii i > aixv: ibior.i;; rosi^- 
tanc» Qfens^s vfrtivh rfk ; :y xx^efo.! ir, id^x-J: .xfyiixg triini'foiTi^d 
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iriv&ntion or so as t;j allow express o£ the polypeptide 
thragsnems the invention, r;?>sic:e: f the invention also per- 

ve^tor according f.o t.h& invention, said I I fei-g v?h?xh 
dc^s not natively harbour ?.*;^ v&eLor and/or v.he n.ucl^ia acid 
tUvsg^-t cf th^ invention contained therein. Such a rraiis- 
fcnrsid cfclL fwhicii iy also a part o£ the invention) stay be 
air/ suitable bactsuiai host 1 , cell ox any other type o£ call 
sx;ch si? a unicellular euk..aryoi:ic o^cjanisnr a f-ingus or yeast, 
or a ceil cj^riv^d f. ros? s nul c ieel 1-uiar organ! sri, e.g. an 
animal or a plant. It i& especial \ y in casses where 
glycosylation is <isslr«<i tn&i, a js^j^al ian cell is? used, 
although giycosyicitiosi of protons is a .ra.r.e *iv*sn,t. in prDk.a- 
ryote^, ^oruHliy, h::wssv^r.. a prokaryotic c^ll Is pr^f-ftrr-^d 
sroch a^ * bacterium belonging to t?nv genera &y.o.^cteriiisn 
SiiliiK'n&l PB^Kio^oaas, feci ilus and EscherScdg.. It is 
preferred that the ti snsst orrs~a :-:«?■; 1 is <sn R. f?o.? i , s , Bubti- 
lis, or M. hovis SCG cell, and ii is «*spec rally preferred 
that the transformed cell expresses- a polypeptide according 
o£ the; invention. The barter op^r^ for ~h?-. possibility to 
produce the polypeptide r.s S t: >.-.-> invor-r. ion by s iss.pl y recover incs 
it t.vop\ the" oniturt- contains n-;? the cva^sf orrr.ed cell, In the 
sfiotsr. prtif f-^-i-^cj ir-^nt of rhis. par;; oi~ th« j.nv^t ten the 
transferred cfcil bfy^wxcttriixw bc-nt? SfJG ytswin: Punish 
ISM, - *s ^>t i *i • <-t* * [~> Vk T3 

the Copenhagen SC£ tana^t-oxy, St -a ten a hei: un\in£;tita.st , Den - 
mark „ 



v ^ -> ^ c i 1 i il . o 

^ * £ c e- * t <-r*- ^ s. p €3c_s. i c *-U* is v l 1- !^ 

* ! \ If \-i ~ A Lin« 1 i ~J f ^ 

u t i ^ - si * c p ^ ^ > r^i 

i - \ ~ n-td ^ „ * * i -.^p^u-u * i 1 ^ 




«vn^nft*:i«, 



The i^^iais usscd r. d <jrow t.h.& Lr<i^«iorrTi&d osil?; say be any 
SO cloven;: ional :^vdiui^ su A v.,.ib?: <.v for thf purpose . & i^o i.i.-.ribXiv 
v-ro-ctoi: ?iay easy uhe ^cuors described; above, and .un 
appropriate host ceil may be ?uiy ot ce U ryp*?s il*c~d 

above, The ia«Uicxl« Hmploy^cl ro ;;unst.iucu tUfe vccicr &ad 
eSfscr introduction chciioof into the host cell ariay bs any 
25 methods known for s^:cb purposes within the. fie-.d of recombi 
osr.it SNn- Ins th? foi loving a more dstai.sed description of. t. 
posisibii:i.t:i ^f; will oe ^ivon; 

iriitial cloiiinq oi nuclsic ^yqu^nc^ o£ l.ho :;:vaK.iou &rsd 

^arrspl^, la addition to tlie paru icular straios nisrrc ioiieu In 
Lh& more specific diascix&n-r beiow, one may mention by way 




IS J'si -jsisusrsil. tJ&^tnd vsrrorsH vin^.™ Itv.riq ~s-pi icw: aiid i^nLrol 
sssquasujfeis which ^trv derive- 1 *rc:u sfce^i^i; ..oidpalibl^ Lhs; 
nest colL ar; us^i m eo^noeuicn wiuh nost?,. 'Stv? vector 

ecdiuariiy carries a rs-yl ic?r i:a ^i.r.e, as w<7-~ $ rse: sn-;s rfc j tv^ 
ssqu^.-scev* whi\:r> cap^jjU- ;f pr civ;. cii.ro prtcno- ypi r Sj^l.^or..^.;:.^ 

2Q > r > - ' * * ' ■> )o x , F 1 yr^ il y 

".r3n£vfor:ti>-!d u^iiij ncK.^:.. , a pi u-jftiid doj/ivod £r-_w an £. ccli 

pHR'sZL- p.Usrnid on cruris gcnc^ io-: &x?jpic*Hiv, e^',d tsvt tvrycl^-v 
£«8i£t3av?e a;"d : :^us> provides easy siea:^ ^cifus" 3 iyltv? 

2S ttaii&toxst&S Th~ p3& plasmid. or v;c;hc?r ttiicrcbia* 

piasraad; or p^aso aust si ..-so i-i bo sioa±iied con- 

rain, promoters wbirh c^n J>^ ut-*?d r.-y r-'rv? it,; crc-ora^i ^ ?'cr 

\>^d'i^'; *sc al., * c -~ f «; KP f - Api.L . ivbl . K'c. COSe^?-?: . Whila 
the^e sr<3 ths ^of*. coErsn^siiy ub"-.!, oth*r rcusrobdai promoters 
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Apart i'rosi chair ssss a^ starting points tor tho synthesis of 
polypeptides of. s-he Lnve::t son and E r j i" hybridi ssar ion probes? 
(ytfeSul £ot d.treet nyb:rid:i sat ic-u assays or ,-u-- primers ir; r^;.g 
PCS Oi oth^r 1 ^vrd.soulnr ^.pl :i f ioat ion ntS'r.hodsi * ths> rmelelf 
§ acid £ra^aiciitii of cn<s Inv^Dtioa r&.-iy be used for effecting in 
vivo expression o* s^Uge^, j.e. rial's is acid t'r^gncis^tis 

i(5.:= y be used in so-called v&ocicas. Recsnt r» search h&v~? 

revealed twt a DSA tr&gsient cion&d iri a vector which is non 
Explicative in euxaryotic cells piay hs= introduced into an 

10 snicral \ inc LudisK? & hasian toeirKp by e.g. intrarrraacvuAr iojee 
r ion or percutaneous administration (the so-called 'gene gun 
approach] . The DNA is? r.a>:.en up by >?,g., muscle c^Ils and tns.; 
■^etie of i tits. rcs?t exprsssoa by a pro^otsr Vnacfc is? .Stuvt- 
t i onirics in <5iika£yor.as _ , : . v^^l promoter, »-?d t** gene 

IS produce, v.her-saf v.&r sst .Lmv: lates tho it^i^M sy^tett, Thaye svewly 
d.i.acove.red ^-thods. arc; r^vitvwivd in Ulrc&r «sv d.., 1$'-'^, tahich 
hcroby is?; indued: by rcrercnte. 



lessee, cis& i-nvesstxen y.is;> r^i^ten to a va^exfj" comprising 
njcleic acid frags^nt ae^orainy to tha invention, Ux; vac 
ofi-coting Su vivo «>:.p r-'s-? ion of. antigen by an aniraal, inc 
■li.nq s bnmac of-lnq, to wht^T: the vaccina has be^n ad?rn.niK - 
r " ni>i) " i > ^ , s 1.1 - c ^ . o < *J t. to 
vo;il-vr y^h^tant^ily incr>>^s--d i^.i-^vin^ ta i:vf ect. .i o-n> w 
;woohao v.--? ri& "be ^ibcreiii^&ia :.cr;-p'iox in im Jini/-ial , in 
dii>::j a humors beknu . 



The efficacy of. such « vac':.:i ; ie " can pas k inly be enhance 

to-'sathnr wit.li a DMA tr^fpmat encoding a polypopMde wr-jcti hnv 
the capability ol ^odtsiat inq an ii^sicne r-spossse* For 

Kiiies («»-3, ll^-y, J):-2, or lb- U: ; r;oi:Lci r,e 9drei!iis:ert<i 
fcogoi.per wi~h tha ^■■c.\.)<3lI<\<\ tW i(lsrKsrji;Kj«;ij.:-j prntein. 

air.i-u-ir by iiclaVo.n^sLCiincj two ^&par<.ir^ ONR f-ra^rt^uts or by 
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relevant epitopes of tlse polypeptides disclosed: herein so 
t ^ n "iru' ^ n i i t 
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pr^i «rr.fti ?.hzt t^s~ a jssnyno I o<j J r. c;csnn>«9it ion oos-pris&s between 
differ^rsf. polypeptide f r&qtr.osr.s or fut?lo;:, poiypept. iaes? , 

,i5i if[:ft\ii!^;.Elj^t;ic COTspow i t :i On ss^y prsf ©L>ahl y b< ; < in Lhs< forjt- 
of a var;ci^«L or form a s-kir- lest, reagent, 

In iine with tm? above, tn-s invent ioa t3a;i):'££ore aiso psjirt^xs. 
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since this wi.H p.E:&vcnt loss o£ t.h«- genetic material intro- 
slueetl , 

It: is pret«j-?-: : .;d that th-^ non ■ pathos isnie siicroor^aniiv^ i& a 
b&ct^ri^fti, s-^l^cted from th*? group cor<&i&r lug oZ the. 

It la especially p^el-art^cl ;:nat. th^ tiou pathogenic t^icroor- 
ganisns is Mycobacterium bovis BrA3, such as Mycob&ct&ziunt 
iso vi <? BGS s t rai n ; Das* i s h 1331, 



The incorporation of on<% or river e copies of a nu election 
10 sequence ^coding r..n& polypeptide ,-i.c cordis 3 to- the= invo.n^.ion 
in a O!y"ob*cr. eri;..i-"(i frorc. a M> l>ovi$ BCo strain will s'::nh.ancy 
s:hs-: iitafronog^rdc effect :.d; the BCG strain, T.ho inoorpor^tiou 
oi itiCii>* tii,* ft ^ fi— i\-f ^ k-i \s., , i v - t >l\ [s-k 1 w 'i ' li-- '-wn- 
tiou is contemplated to enhance Lh-» ii^r^ns r&is£ t oi.is<.-: cvc-n 
15 sic-r~ , and consequently an aspect of the invention is a vac- 
cirje wh^roin at least 2 copies rn; a DMA seq^eaca encoding a 
polypeptide is ineorpojratsd in ths gs^omo o£ rnieroorga- 
fsiffsrs, such as? ar. least S copies . The capias o£ DNA. sfii-;|U5>ncfe v s? 

either .be identical encoding >.d oniric a?, polypeptides or 
variant £: the -s«rr,*. f stiquenc^ 1 ^ncGdi^ ioa'nv. icai or 

hOKOlogu&s oi' a -potypopt i<ie , or' <.a an.och&r ;?!&t>ud u$-?at be 
diffwrtvrJ'. BNA aequ^n^ey -?act. !: 3ing dii \ -tr-m it. put yj^pt. ivi^s* #here 
at least one oil the poiypapi: id^s its according tc trie pr^e^at 
invention, 



25 The living vac sin*? of the invention can b<=s prepared by culti- 
v^r.'ing a trans f orm^o .nos; pat hnye-n^ c c-^1 -- according to th» 
iAVe.rition., snl transferring thesa cells to sacdiu-Vi ffsv $ 
vaccine, ami opr. 1 ona.il y adding n earner, vehicle ina/o:s 
s d -j ha v&n L s c bss t .=i a o^ , 

*0 Jiwiaxoii j,!^.^ ^ - lat - ^ ^ 1 ^ 'k;i, ^ t aia-juCfivav U 

c nt^t J vMy.". b^^t -.ui' 1 ut^i t u i.'«t <*. /syr ^h N h^} n,r, ; ; _■ ix;^' 

p "t £ is?.::" i.nt ra ierrrva. ly ,n-^n-^ _n ^ntrial f u 



wo mum wctmmmmn 

-\-g^3v N Hill >t"ipr"' ^-"^ti ,i if t,0 % bs<iMO 

iiMn.it iv<. of t ^.fi^xl r> < tidv E'o Im. A | "i-ti*-iv« 
B is i ic".\,r m ) ^ I l ur 1 ^ ^ ^ b rvr , b«t 



^*t w -^;o - at.s r^i ■Tfi«rto^ "3i ^ y n n k ^ps^ i.*b ,r \ , i: t r^us 1 

j ] 5 ?r i s l^ N -U*, ) -SCXr^ ' b " N ^ t Oil 1 J , 

»* ► i' EfVT < A'b-o, ; , ,,„_" - ' <-lt>< < ..ft- 

, "^-^ to v - s !; s sr^^!; ;v ^ k >i0 -j^i^^^ ^ ^ 



Iotc mycobacteria 



envisaged t 
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WO <H&fttiI» 



sequences am he i nv. r educed into ^v^rulent strains of myco- 
bacteria fs,g, BCQ$ so ai5 ^.o cJ&^errmLjik whi.;;h oS tbs>. 
po j yp&pt id^a ^rsv critical for viruiince. One*? particular 
prot-siuss Ara id^^vi ?ie« critical t '^/contributory to 
virulence, an^l ■mycoi;3eti;0:\l.a I. ^entB can h<-: des i^ii^d 
t a\: i onai ly tc inhibit sxrressiiou of the crii.ic^l g^ntas or to 
attacit the cities.! gene products?. For instance, antibodies 
or fra-amento tb*x^of {such a?; F-nb and fFsb f 5 ■> fragments can 
be prepared a-gainst such critical p^lyp^pt idee by methods 
known ~n the art and thore&Stct used a>s prophylactic at 
therapeutic agents , Alternatively, si&all n-icslsculs-s can r.K> 
scr?::t>i^e3 tax. their ability to selectively inhibit express lor: 
of th« crit.rcr.il 'jenft p.rcoitvt ? . e.g. as.? Lug reooirJbrriart expres 
sion Evsvvnss which include the gene's eiuioaenousi promoter, o 
for f i>- ,x v,\-y . N 1/ oi t j *i:h i f . iv . jmi f,f 

c.h=i? r.^rges. , These ssnall iroiec^lcB are then used as thera- 
peutics- or ai~ pruphyi-^tio agents* tc inhibit mycobacterial 
viru lessee, 

Alternatively, ^nt 3 -rcycoDactsri^l agents which render a 
virulent :!YycoLa^:~?.\UioT aviruieat r.arj ce operably Jinked to 

^sycos.\sC'veriur;,. ikioh ant i j^yroi:.-;; n--r ! j 1 .*g*-j^tc- .inhibit. i,.ae 

or ^.r^;;«i Htion of the agert in the syeobaoteriu;^ r-iuch a 
* newly a-virniar"" rsvy'c&baeteriu;;i would constitute a superb 
alteraative to tha is&ov«-: sh^crl^eo nrxUtiecl BCG for vaccine 
purposes since it would, be immune log s.;;di ly very similar to -9 
virulent ;nycob.3cteriuj5: comps E.^ri tc s .3. SOS. 

Finally,, a rut-nocl orts I r-r poiy"lors.al antibody , which i& ripe 
viliraily reacting wir.ii polypeptide oil the invention in a.:: 
bsuraj.no ^s&y, or a sp-oii bidding frag^nt oi : sa^ anti- 
bnO; t % is also a p&rt of *.h*. invert Ion . Th« production of sue 
poly^lou-u.! antibodies requires teat a sux<u>hie hirdm-i be 
irssunized witr: the polypeptide and that these anL:xod;,e:K are 
aicably by ijamme affinity chrasato-- 



ubseqrent ly isoi a 



vcoMmmm 



^k-.:.} : o>.:g well -L:.^ . \ ^ 



15 Fdg. 2; T cells involved ir, p ro r e r 1 1 irrstKsruty 

T eel it* ^.&^:i.-;t<jf| four dsiys* ;uc5:r r.}-^ crs^Ilengo wir.h M. 

tubtL-z'culc-sls; i.mv iit. l^ixl :±t&<x\ ±y> viz. with "srrow a>o; 
t5v>d-y tr-sotio^ ST--Ci-\ Tivv role-^e ot I FN ■ -> wft :iiv«i.j- 
20 gated 

Fig. j : Sucl&oLid^ ssquenc* ?S£^ :l NO: 1.) cf trip?. The 

amines acid sequence (Si<0 :l> NO: 2} of OF" 7 is given 
rionai ca^-Je-tter code .celow n.n«s m;cieor ufe 
" - r f s t > r - - r - j ' ' - ' > i 

2 5 - 1 i "* f > j s i s 

"*{ ~* v_ » n ' o N i o N N i C "> 

Pig. 4. ?^U:.:I^or.iae s^guonc.-* :3eQ U0: /■} " i : ff p? . The 
d«jduce:i amioc «s»Qu<~n--j& :Sii;o ID HCt <\- or CF?y given 

in ;vonv«v-5r..un-.-il oj:^^ l*-rtw cc-j-j^ h-Mow tb« rsuo.l ^o;- ide 
30 ssquencs. Th« pucatj,v« rdbusux^ bir;dit;;j Shiti^ ^H;g-3rno 

is ■written ir: underlined i-uuii'S as are uhe 
■\r> a.nd regions NuoI«»o-.*des .i.r. bf.:ld vri?: ding are 
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IB EXMStLl 1 

Identification -,<f single, culture fx 1 crate axxti$*?ns involved 

A 9 roup oi > M . \ .JV * - i j *■< s v^i^ 'i^u \i 1\ m* . 

ting vasks? old cw*l /M laic* with b x 1 X. 

2Q tuberculosis i.v. Aiiter ju days of infection cine iuic«- w&ro 

s^ecs^d *v» so days oS antibiotic tn?arnveut viCii isoni»zi<i 

and w«r« ther* £ov disys r.o ^nsur* th« ^stabl isn- 
ssest cf rescinfj itoift term m^iory ift?rsur,isy . Such yiejttury ■.jssrrsu'ne 

i =s V * ) » > _ * ^ * * * 1 } } » v 

as _ m N - u i-v ► * . 

Rmv rol ry j f "> r( v -*\i.Tiv r A " f» 

^. ^ *• * * ^. s'Uo I , - ' t?\-K--j t t xi a% 

1 Andersen ei: l^i',;. 



30 h*v« used tais tncd-ei -© identify single a«t :qene recog 

nized by protect iv; ;: T ce.Un. Memory ussn^r^ et^c^ were 
reinfected wit:?'- 1. >: 10 s .&\ tab~rer^-.--s.;s i,v. s^.d splenic 



11 1 - 1^ 2 i C J ! 

1 ! - i - <• * f ^tL T s ). I In 8DS- 

* * i - n v*i s. \*-^;r ± * s 



> 
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ftpproxunateiy 1 x lu 5 pfu of ths ?t$a& U»rsry > containing 
10 apprfcxitir.at.fcly 25% r~coith:aiarst. phages-} *>«:.t:& pld^ejtj cm Sssc&er- 
■Jcia calx ¥1093 [iZlr^Vlf-? . proA" , Dion , araUIi5, snopF,. 



The plates were overlaid wit$\ srh&ets of aicrocelluloee aat*s- 

IS t\a.i>: ; Ki with is.opropyi -L>- thir<qaj aci:.opyr«noside and incubation 
was cotitiruied for 2,5 hours- "i~«c. The nitrocellulose: was 
removed and inc^Jbated «i*h ^ampl^ e£ th~> jn<sr,n~ ions', ant.j - 
bodif»s vfitb Twesa "2v *dd^d r.c a Imal c^^er.r rat jon of 

0,0?%, Bound Kii.jr.fji-iona.i a tit. i bodies vero viwxsaliss-d ivy hf :!-.-•>*» ■ 

215 In] s ^ ^ "i N I ^ > * !. i < \ ^\ J 1 

! *\\ N ; ^ , g ? v ^ i x t . - ' i w t. 

ir;volvi^i 5,5' „ 3, V --ctr^^vthylbsu^^idiiuv "ii-d h~q 2 . 



i-oaitive pi aquas ^&v>: re~i:-ir ; ~d and !:he phages cv.cigi:;&r:i?*g 
frais- -4 si.ng].« plaque us?«d ro- lysoqeni, re &\ cola s'laSs 

25 iC«lacUla$, proA* , Dion, araDI30, af.£A, hi U50 tzhx: ; tnlO] 

used to prop,-:>v.:e pi\s;je P^rticlo^. for ^traction, Th^*> 
.i yi-iog-v nic £. ".ro.; j; s f. ? -i r;s have boon ti^ir>$>d> 

AA22*; ieKpr^saing 3T 'S c. Misfit I v« polypeptide CP^ 5 wiiois lias 
3D d>vpoy; t*vd 2& Julie 1593 with r he collect ion of Deutsche 

S;intsTiav:g van M^k-roor^iini^a-en usd Z^i Ifc; ■ tu^a Ginbh ='DSK) 
^s-idfcs; the accsiU3.xon nunu.-er DFM arid iu a^csri^r.r.e with 

t:he proves "f the 3ua&£est. Treaty., ^nd 



: express ijy:? ^ ^ se&otiw po'i ypept 3 de CFF7.f whi-:h has 
he- a dspossr_r_«d 2b J^sas 19 Si with the collection of Deutsche 
SaifDT.l\inf? von MifcrcrorgaaiNnn ur:i !^ U b.u ^ir^n GmbH (DSM? 
ussder the accession re^abs.-*- DSM a .as^J Ln ^c^rci^ce with 
provls^o^a o£ r.h& R^tupesc. Treaty. 

Tbes«s £wo lysogesuic is. coii etraias> are disci oaed i« 
WO Sb/01441 &ssi 3 re the mycobacterial polypeptide products 
expressed t Hereby. However, no iniiorsistion concfem the 
ardno acdd sequences chess polypeptides or thsii gsr^tie 
ID origin aj;e given, and i:h.:^£^?:t:.r.~ only che direct: expression 
produces of A&226 ai<d AA242 arc mad* avaliabl* to the public. 

Ths-- <st 3 b:i--d.i.ii;5 protsin; i « expressed 3& a protein iut^d c-.:i 

he expresssj; in i^st'uacd v*sr*io:i. 

IS S&qu^ttsii^a^JLJ;^....^ the ^.sd 

£T-:«- bincUtsa protein 

In order to Gbtais:. u.he nucieo" ido s^qu^ncs* o*: r..hc-. ertoo- 
di:.:0: sh? j^v v ; bii3di::.<j prof.ei ?: , th-- spprcxirstarely A i-r.b M. 
tnbGrr.u2osiis d^vxwd EcoRJ ■ EcvKI £ragn^:nr rrora AA24;: was 

Si£tiJ.«r.ly , to oht.sir. rise o--cieoi:ide s&qu^rics ei. uhe g*m~ 
euccc3ir:3 the st-3 binding protein.. the approximately 5 k:i &h 
tuberculosis derived EccEl - EvcRJ fragment from AAi2e> 

3«"0 an* used co cr-anafonn S. col 2 KL * ?.B.U<:> ;^;r^r^5ne) , 

The cofciplsc-s DBA s&qkxoszw <;:c b :■;;■]:■ ^ones were obf..-3inss:i by the 
dideoxy eha^u v.-sn^ nation treUu.xi adapted for super called 
by ^se of ^poenas^ JKA s^u^ncing hit version 1,0 

(United ^tat^s Bicches;i.c?il Corp., Cleveland, OT-Ts anJ by cycle 
sequ*fsc ing using >:h& Dye Terrelnac ^ys".etn ia coEnbdnacion 
with a« autorrat^Ci g-ii reridei' ?ctod«l i7iR: Applied &r.-}^ysr.«tr^? 



<& r. c ord i t o t i t. n i c ]. on?:- pro v i r; & -0 , 
shown i« SsQ 10 NO: 1 ;CFP7) and in 
wail. 3 3 in Fig», ? -3r5ci <. .res^cr^ly. 



r 



CFP? , : jppe, : ir to iv." cxpress^-d in B. cell an urJ^s^vd vf-; s kr.-?> . 
Thy r^cHvoHa^ aequnmce at position 74s - is cxpscLsd to 
the Bhm^ D^i^atiiC s&qusr.c^ auti th™ .s^-^^r-c.-ss frcw position 
15 47-53 and 14-H-) ar& y:<p«ctyd ;.c b& th* • it- asid -35 r®rjxon*. 

SIM 

Th$ protein, cognised by ST- '/, watv [.-roduc^d ;3 jd-qaiaetois:. 

2 0 phiKH<. TsHi fh^ion protein ha;5 approx. ssis-i 1 oi ii ! "J • n?.k.Da 
[m for ^^iactuauias-s U6.J?5 Mfc- which nay suggest that 
only part: oi tha CF£s> wss M\ci -jded in the lambda clone 

^5 fx?*, la*nr.ri«i phay* s s-sarch of homology to r.he 

fat:-s;-ad ir; tiv? ^.r^er da? afesiv : : ^ir?- : >r Mycc-L'&ct.eriuFi f.'it^-cu 
losUt >tet*b&**} : 

he t p i / / www . samj^r . ac . lik/p^tu-xj**;^ ,'TB - b Last - server , hum! ; 
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so 

The cfp? oHqonucI^atides ; TABL& 2- w»r*? synrh^s i.s^d or, the- 
basis of tr,« iKic:«or:i:;^ 3 e ^ veEK ;^ * rosVl th.« CFP7 sequence (Fig, 
3; , The o:.:;.3on^c;^ar.id.<>s> wssrs.- »ru.. ! ins^red r. •:> ir : ciud^ an ^mal 
EfJ9tr;cti-r*3 on~y2;K> -lite- sr. the- n • ,- K s-d ■=.? Baatiil v&aLricakon 

ensyito «t ths> \' <?c*d far an&o;Lod aubcloning. 

Th-- rfp9 oH^ott^l^otid&s ( TABLE 1> were synLft&sl&sd partiy 
en the basis oS Use nucleotide seva-en.ee f'rotr. the asq^rut* of 
th? &A2£$- clone as.d partly llrotn ;:n^ .identical sequence fouad 
ia tfcsr danger database cux»?5u.d KTCV4-B :FiO. 4: , The oligc- 
micieotito w<ar*? ^ngissored include a Smal re?U \cMon 
ensyjt!" ar. r.h-e " • ~rsd ana & HjinUll restriction s^ysH; 

sits «t tne .1" -s-^d to?: ai^-rc-f? SMbs! ^ , 




! 1 ] 1 I J ? 



XtUmti£Xe»ti<Hi of antigen® which 



I:x art «xi : ort: to C'J:lLi\:: ;.h(=: ;;.;--sr TB« at ;;«rsoaC r;<3 IwUjus 

vaccina . i« an ^tc^iiuated d^iiv^tivfc ot *i viialsnr Wycw>- 

bacreriuis l;ovi<*. The original Bi\; £i'o:-i Fasiisur :n*Ci»u** 

25 sr. Paris, i'raiiC« vfe« developed ficn. 190& to by 231 

nss^ages in liquid ::iiitur« and has ■■ever be-^-s show 2 to rcvsn 

to i- ~ - i , i j f i \ i* -r - 

30 dXtferc-nafes £«t-.**»n BOG and J*. nA-oro^I^i^ at, 3 K. ^i'is has 
s^o-s-j?; Kot&d, csfe <ir. t;^raaf ■ ng rr.u cat ions which az&Bt- coring 
djeri^l parage or. th» ^rig:. tv* ( SCO serais ii^er.i unknot- 

usitil r&cenrly. The iilrwi x«ur«r. ;.ona d^crioees t:>2 lose cc 

the gene o^codi;:c? in seme- SOG stains? fid er ai., l-3-*3, 

35 Ofe&t j.nge.r and A-d^rsen, and Uifc «ceo4iug SSAT-? 

ail BCG strain c«st.^ci :fertx>:v *?r. al . , ( l^tcr 3 j.,=srg>? 

^ » s - i - * , . fcl . , 

Tbt» -«y.L{,n ruwnod Si;. -:he aevie srir;<xiin<j SSAT-0 



' ""■ 1 k * *\ " > & j - i i 7" x r'ui " ^ 

i n uf-^i ^ t - * * ^ < ' * v f _ f ^ <- 

IS U .11, 1 ' ' ^ * one t - . i * n 



Th~: nu^I-HO" id« &equ&iios> oi i'cii-oj*'^ i'r-jsa M, tuberculosis 
2S H3 7KV la sc«r Sortr, in 3EQ ID NO: "1 . The deduced amines HCi.d 
sequence at RD1 - ORF,~' is s-st f. :vr-r : in SEQ 1j SO: *?;?., 



Tile nucieocias ssfi^u^rio--- :>i: rdl-ortl 



SC I'> '- r 0: i%8. 



The riuci&otidfo s-^qu^nce of rdl or* 4 ita® H. tut&x^alosis 
k;-?kv is s«t forth in SEQ lh NO: The oi<«<iucea airdna acid 

s«<|^?;:e of P.m -ORB 2 x?i *oa.::h xti SBQ ID NO: 90, 



The nu<:l-sorxdo ^.^que^ce of rdi ~orf5 f--xrr; £*, tuberculosis 
K~->7Rv is s*m forth in ~B Nf>: ^- - "Hi* d^duce\J -^nuno &cdd 

soquori-e of. RTH-ORr:? 3.s s^r. fore): i£Q ID NO: 32. 

The dm:. ivL-Q-i.de ss-<qu^rs<";; ut z-H -anTf' fcror. «. ct^ercu 2 os^sr 
S JU?Rv is? f.orLr, \-\ aivj "ID N"0 J . ? . Tsi'v d^uc^d ardn:-j ac^i 

^■H|Uwi>"« : ot RTU-OkPi is ««t f^rti. iiEg Ii> KO: SB, 

The nucleotide ;r«qu^nce r>f rdd -orf9s from .ST, r^kere^losis 
H?.?Rv Ss set fcrtLh SEg ID NO; 13 Tn? dedoee^ asnirso acid 
S&qusnse of RDl-OSF^. is so* fotrh in SE<; 1? NO • ?4 , 

1(1 The 5T0"l^of:.idi> ^ay^nc^ of jrcfJ ■ orf '?h rrcm Vf, tuber-cu L-'sn & 

* - — T s > ' d i i 5t afr- Acid 

Tirie DNA aeqvisnsce xaX.-.C;i."ii' :SS'> XD NO; 71 ■■ tor.tained so opoB 
r~-ad:io--3 fra^e s i^rt i?n? vith *u "odon ar position RC" - 

IB 891 <4ss-j ending wiuh ^ termination co<ion TA&j position 
2&62 - 26*4 "posd ricsn nurnters r-sf *?rri?yg co the 1 oo&t ion .in 
PO 1 , Th*? d'idi£f--rd -n?iuo =?T J d /?<rqu?n--r P^O K- N> * con- 
i. - n i ^ \ nr t- ,:s\< , rv d ^ - of 



-'1 i K-1 1 i H_ 



Th*> dna sequence rdi or 1 -1 TP NO-. 8* ■ co;^dj^d an opes 

reading f.r^.ti*» srartincj with ,v (~I\'J f.odoa ^s. pomzioit 4014 
4Ci^ a ad en-j^na wicr* « to^mriatxr-fi oc-'J-n [tag;- «c pos^ciou 
■ [position nv;c«ta~r~; rei'er rirvi to Lhs location in 

RD.l} , deduced asdjic ,ic:id s»queuc« <SEQ ID NO: SO; nor,- 



wo mum Fcrmmmm 
cioiiuxL...ai^ii%j: ? E£:j^.....m &ii..:.Qri&*. 

Tfie C^F's rdl • or £2, rdl ■ or £3 > rtfi-ox-ft, rdi -erf 5, rdl -or £6, 

r<£i. -:.>r.S90J rdl ■ orf y& war£ FCR e^en^d ifi £.ns» pR^T2 4 ; The i - 

sen sr. &l. t 13 Si"-: irfii-orO: or th* pQ£32 iQ2a&en} <rdJ -or? 2, 
nil -or£< t rdl* oris, ?di-&rf$, rdl ■ orf 9a and rati or£9h) 
a region vector. Preparation oi iyonucJ. e;;tMes ana PCR 
■^ripii£:ication r.^ the rdl -orf encoding genes,, was ^arciea out 
as described in ^x&jstple £„, Chro^ososnsl DNA frcsKi M. tutercn.ii?- 
10 sis H3??v was nsod &j? i *9r»plat<a .i & r.he PGR reactions. Gliqo-u! 
cleotidey w&re syri th-s^rd^d on tin-; is.-l;-;i^ o;? the nucleotide 
sfemi-saCr: £ torn che K.Dl rocp.on iAcc^aic-n TFM34&3 , The 

ol "jft' priors were on«ino£.ri , .;& Lo moUsd-;? >3~i s-e - 

a*: r lotion ^-liiyin^ at the ^' end ana at -he <' &nd by 

which a 1-icer suhclonijkj v«?, ^oss-i&ie, Primers are listed In 

mi 2, 



firsr cod.?!i of rdl orf?, ar^J ryindl"! si* e w<*w i sjcorporar.^c 
rj.ghr. sfr..~r t.r.e sr.op e^ck-n -it. *.->> < 1 ^d , Tin* gen^ rr.fi erf 2 



rdl ori'i. A ESk-xl siv.~> «'! engi nec-r^d ic^ned;; ate! y f; ' .vf i..h<-> 
Isrst codon ql rdl -ot<t 3 , mxvx ^ A^ccd' i ite w^s incorporaced 
sighc after the step codon at cr,~ ?» end. "tie. gene rdl ot£\i 

25 rdl -or£4 . A SamKI site Wcis e]]gir..osn:x;-j it^-od I y of t.he 
ri^ht, after the stop codors *t th? 3 ' end. The gene rdi--^r:f4 



-on!** . A BrnnHI ^ice was engineered iissr^d ,i « r. 1 y "■" J of che 
firsjc codoa at rdl orts, and a Nijjd"I2 sits w^s ij-n.:orporatad 
rigtjt actor tn^ step cadan 3t the < ' end. The gen^ rdZ-orri- 
wa« -subcionod in pOEj*: ( giving pTf";8>3 . 
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1 . At J, ^ it ll 



I' )w1 C^C 



^ 1 - >JRF- 



2 £..£4 ZZ*i 



